Upregulation of brain-derived neurotrophic factor in the sensory pathway by selective motor nerve injury in adult rats.
Selective motor nerve injury by lumbar 5 ventral root transection (L5 VRT) induces neuropathic pain, but the underlying mechanisms remain unknown. Previously, increased expression and secretion of brain-derived neurotrophic factor (BDNF) had been implicated in injury-induced neuropathic pain in the sensory system. In this study, as a step to examine potential roles of BDNF in L5 VRT-induced neuropathic pain, we investigated BDNF gene and protein expression in adult rats with L5 VRT. L5 VRT induced a dramatic upregulation of BDNF mRNA in intact sensory neurons in the ipsilateral L5 dorsal root ganglia (DRG), in non-neuronal cells in the ipsilateral sciatic nerve, and in motoneurons in the ipsilateral spinal cord. L5 VRT also induced de novo synthesis of BDNF mRNA in spinal dorsal horn neurons and in glial cells in the white matter of the ipsilateral spinal cord. Consistent with the mRNA expression pattern, BDNF protein was also mainly upregulated in all populations of sensory neurons in the ipsilateral L5 DRG and in spinal neurons and glia. Quantitative analysis by ELISA showed that the BDNF content in the DRG and sciatic nerve peaked on day 1 and remained elevated 14 days after L5 VRT. These results suggest that increased BDNF expression in intact primary sensory neurons and spinal cord may be an important factor in the induction of neuropathic pain without axotomy of sensory neurons.